ABSTRACT Mite counts and tests for mite antigen were performed on samples of dust taken from the bedding of 53 children with mite-sensitive asthma. The samples from damp houses and the beds of enuretic children had markedly more mites and mite-antigen than those from dry houses. Although the predominant species was usually Dermatophagoides pteronyssinus, some of the beds in the damp houses were heavily infested with another pyroglyphid mite Euroglyphus maynei, so that this was the species found in the greatest numbers. D pteronyssinus antigen was found to be correlated broadly with the total mite count, but more antigen was present for a given number of mites in the mattresses than in the blankets. The children were randomly allocated into two groups, one of which carried out rigorous anti-mite measures. The amounts of dust and mite antigen were reduced, though not the numbers of mites. Peak flow readings were monitored in the two groups for eight weeks and a final assessment made by a paediatrician who was unaware of the allocation of each patient in the trial. No significant differences emerged in the progress of the two groups, both tending to improve. Measures designed to remove mites from bedding do not greatly benefit the majority of children with mite-sensitive asthma.
There is a considerable body of evidence which suggests that the house-dust mite Dermatophagoides pteronyssinus is a major allergen in the provocation of allergic asthma.'-3 These mites are especially prolific in blankets and feather pillows and on the surface of mattresses.4-6 Sarsfield et at7 reported that a group of children with mite-sensitive asthma improved considerably when measures were taken to remove mites from their bedding. Their study did not include a control group, however, so it cannot be known whether the improvement was spontaneous or psychosomatic rather than a response to the removal of provoking allergens. A randomised controlled trial was, therefore, undertaken to evaluate the effects of anti-mite procedures on children with mite-sensitive asthma.
Subjects and methods
Subjects for the trial were selected from among the children attending a paediatric outpatient clinic. They were all aged 4 years or over, with positive skin tests to D pteronyssinus (weal size 2 mm or more), and they were currently suffering from asthma. Children whose asthma seemed to be exacerbated by exposure to other allergens were excluded from the trial. After a full clinical assessment (including lung function testing) by a consultant paediatrician the subjects were randomly allocated to one of two groups. One group was visited by a nurse who started a programme of mite eradication directed mainly at the bedding and applied to all beds in the patients' bedrooms. The other patients formed the control group, who were also visited by the nurse and given a "placebo" procedure in an attempt to balance the possible effects of suggestion on the "treated" group. Since the parents of asthmatic children are often aware of the relevance of dust and mites, any placebo procedure must seem to them to be likely to confer benefit. Sensitivity to house dust rather than to mites was, therefore, emphasised in this group, and the mothers given advice accordingly. MITE 
Results

CHILDREN
Fifty-five children were admitted to the trial, two of whom (both in the "treated" group) failed to keep regular peak flow records and were, therefore, excluded. The age and sex distribution of the remaining 53 is shown in Table 1 . The trial was conducted over two years so that all seasons of the year were involved. In none of the subjects 13-8±1-3
105-5
* "PFR %" = mean peak flow readings during trial expressed as percentage of mean peak flow readings over the previous three days.
was grass pollen an obvious precipitating cause of the asthma, but some did have positive skin tests to grass pollen as well as to mite extract, and they were not admitted to the trial during the grass pollen season. The highest of the three peak flow readings each morning and evening was taken and mean values calculated for each subject for the period of the trial and expressed as percentages of the mean values for the previous three days. The coefficients of variation of each patient were also calculated separately for all the morning and evening readings during the trial. Table 2 shows the mean coefficients of variation for all the subjects in the two groups with the geometric means of the peak flow rate percentages. The coefficients of variation of the two groups are virtually identical, and the small difference between the PFR% values does not achieve statistical significance. Table 3 shows the assessment of the children by the paediatrician after discussion with their mothers and clinical examination. There was a general tendency for children in both groups to improve, but there was no obvious difference between the treated and control group.
MITES
The mite counts and mite antigen assays are expressed throughout in terms of the 10 cm square areas sampled rather than per gram of dust, since the latter figure is distorted by any heavy particles of dust which greatly increase the denominator. The total numbers of mites found in the blankets and mattresses of the children are shown in table 4. Those houses in which damp patches appeared on the inside walls (whether occasionally or permanently) were classified as damp, together with all those where the child was enuretic; all the rest were considered as dry. There was an obvious tendency for damp houses to have higher mite counts in both blankets and mattresses. The distribution of mite counts was extremely skew; the highest numbers found were 479 in a blanket and 2597 in a mattress.
As table 5 shows, in most samples the predominant species of mite was D pteronyssinus, but quite frequently this species was outnumbered Table 6 shows the total numbers of the various species found in all the samples. Euroglyphus was especially prolific in the bedding of damp houses or where the child was enuretic, other species being favoured by dampness to a lesser extent.
The mite antigen results are shown in table 7, similarly classified into dry and damp houses. It is clear that the blankets and mattresses in the damp houses contain more mite antigen than those in the dry houses.
The relationship between total mite counts and mite antigen is illustrated in figs 1 and 2. In view of the skewed distribution of both variables a modified logarithmic scale was used, based on log (n+ 1) for mites and log (units+ 1) for antigen, so as to accommodate zero values. There is a broad association between the numbers of mites and the amount of antigen in both blankets and mattresses, significant by Spearman's rank correlation test (p<O0O5 for blankets; p<0-01 for mattresses). There seems to be more antigen for a given number of mites in the mattresses than there is in the blankets.
In table 8 the mite counts are shown separately for the placebo and treated groups, and the results for the latter group are shown before and after treatment. The anti-mite measures made very little difference to the mite counts in either the blankets or the mattresses. There was a 100 300 Number of mites remarkable degree of consistency between the mite counts before and after treatment, both in respect of numbers of mites found and in regard to the predominant species of mites in each child's bedding. Table 9 shows the amounts of mite antigen in the placebo and treated groups. There is a marked reduction in the amount of mite antigen obtained from the blankets and a rather less marked reduction in that obtained from the mattresses after the period of treatment.
In table 10 the weights of dust obtained from each 10 cm square are shown similarly classified. In view of the skewed distribution the data were transformed logarithmically and the geometric means are shown, in grams x 10-4. The weights of dust obtained from the placebo group were not markedly different from those obtained from the treated group; treatment produced a reduction in the amounts of dust, and a paired t test showed these reductions to be statistically significant (p<0 05 for blankets; p<0 01 for mattresses). Of the 26 beds, 19 showed a reduction in blanket dust and 20 showed a reduction in mattress dust.
Discussion
It is widely believed that anti-mite measures are beneficial to children with mite-sensitive asthma, and their mothers are often advised accordingly.9 A recent book review in the Lancet'0 castigated the author for not recommending reduction of exposure to house-dust in mite-sensitive asthmatics. But the evidence for this belief seems to be mostly anecdotal or derived from uncontrolled studies.7 In this trial we attempted to test the hypothesis that anti-mite measures in common Weight of dust (gx 10-4) Geometric The results confirm the association between dampness and mite infestation which has been found in Holland' and in London." It is seen in the mite counts and the mite antigen findings in both blankets and mattresses on a simple division between houses in which damp patches appear (or the child is enuretic) and the rest.
One rather surprising finding was the high prevalence of infestation with Euroglyphus maynei. This is a pyroglyphid mite which is antigenically similar to D pteronyssinus.' Since the heaviest infestations were caused by this mite it outnumbered even D pteronyssinus in the overall count, although the latter was more often the predominant species found. Other species were present in far fewer numbers and the total mite count was, therefore, used as a basis for comparisons with estimations of D pteronyssinus antigen. These comparisons show a broad association between the numbers of mites and the quantity of antigen in samples of dust from bedding, in contrast to the findings of Tovey and Vandenberg.12 A precise relationship would not be expected, since antigen is derived not only from living mites but also from their excreta and from particles of dead mites. The mattress dust seemed to contain more antigen for any given number of mites than the blanket dust, and this may reflect the tendency for debris of all kinds to collect on the surface of the mattress.
The subjects in this trial were all children who had been referred to a paediatrician because of their asthma. They were all sensitive to mites as judged by skin tests which have been shown to correlate fairly well with provocation tests and cliiical history.13-'4 It must be conceded that the children were not sensitive to mites alone. Some were sensitive to grass pollens, although this should not have been a confounding factor since their period in the trial was outside the pollen season. Furthermore the subjects had no clear seasonal history and no obvious precipitating causes other than mite allergy. Nevertheless it is possible that other allergies may have been operating. Perhaps a more rigidly selected group would show a response for measures of mite control.
One striking feature was the tendency of all subjects to improve, both in the treated and the control groups. This was shown in the rise which occurred in the mean peak flow readings and even more strikingly in the overall assessment, in which over half of each group reported an improvement. To some extent this improvement may be psychosomatic, or it may simply reflect the regression to the mean that occurs when any extreme group is followed up, since the children were probably referred to a consultant at a time when their asthma was especially troublesome. In any event it illustrates the need for objective measurements and a control group in any attempt to assess the treatment of asthma.
The degree of improvement in the two groups was very similar, and the coefficients of variation of the peak flow readings (used as an index of airflow variability) were virtually identical. Thus there is no evidence of any benefit specifically attributable to the hygienic measures employed. This is in accord with a crossover trial in adult patients,'5 and another study using both subjective and objective measures of outcome.', Similarly Warner17 reported that house mite avoidance benefited only seven out of 69 mitesensitive children, but he had no control subjects and it is not clear whether his criteria of improvement were subjective or objective.
The anti-mite measures used in the trial were fairly rigorous and the mothers of the treated patients seem to have carried out the instructions, since they achieved a reduction in dust weight and mite antigen. But the effect on the mite counts was negligible, suggesting that infested bedding can withstand efforts to expel the mites. In one damp house the mother was vacuum-cleaning the mattress daily before entry 'into the trial, yet the mite counts in the blanket and mattress were 262 and 14 respectively. The pillows of a subgroup of patients were also sampled, and some of these were heavily infested, confirming the findings of Wraith and Cunnington.5 Hughes and Maunsell'8 reported a fall in the number of mites recovered from one mattress which was vacuum-cleaned at monthly intervals, and Cunnington and Gregory'9 found fewer airborne mites during bedmaking after a mattress had been regularly vacuum-cleaned. But each of these studies involved one bed only and no control subjects were studied. The findings of the present trial suggest that in damp houses anti-mite procedures have little effect on the mites, while in most dry houses the bedding contains few mites anyway.
Presumably the reduction in mite antigen was insufficient to produce a markedly greater improvement than that which occurred spontaneously in the control group. It is arguable that the placebo procedure itself had some effect, but M L Burr et al this is most unlikely, since living-room dust contains far fewer mites than bedroom dust.5 It is possible that these hygienic measures confer a small degree of improvement which might become more obvious in a longer trial, or that a subgroup of mite-sensitive patients may benefit to an important extent. But the overall results of applying anti-mite measures to the bedding of children with mite-sensitive asthma suggest that this procedure is not very rewarding.
